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NASA’s Deep Space Network
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NASA’s Deep Space Network
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NASA’s Deep Space Network

High demand for DSN
resources

Constraints makes resource
allocation challenging
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Deep Space Network Scheduling
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; JAIAA

AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS | AIAA.ORG SHAPING THE FUTURE OF AEROSPACE



Mixed Integer Linear Programming(MILP)
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DSN Scheduling as a MILP

Important Constraints

1. Each resource can only support one activity at any given time.

Each activity can only be scheduled to one viewperiod at any given time.

If an activity is scheduled, its tracking time must occur within a valid viewperiod.

If an activity is scheduled, it must be scheduled for at least its minimum requested tracking

time, and at most its maximum requested tracking time.

5. An activity requires a certain amount of setup time before tracking time can occur, and
teardown time after.
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Problem Statement

Given a set of Resources(R), Activities(eA), Viewperiods(V),Time
Epochs(T), Constraints(C), and Objective Function(f)...

...what is the optimal schedule with respect to f?
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DSN Scheduling: Objective Functions

Objective 1: Maximize the number of Objective 2: Maximize the amount of
scheduled activities scheduled time
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Experiments and Results
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Experiments and Results
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Result for Week 44, 2016.
139 out of 286 activities
scheduled

Shows difficulty scaling up to
full problem size
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Conclusion and Future Works

» Must address curse of dimensionality(scaling)
» Must incorporate the ‘splitting’ of activities into the model

« Must ensure user satisfaction by analyzing from DSN users’ perspective
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